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protein, Rho kinase (Rok), has been implicated in the regulation of
MRLC phosphorylation and actomyosin contraction. However, we
observe that, despite the disorganization of the actomyosin cytoske-
leton in Rok mutant embryos, actomyosin ring constriction occurs in
embryos that undergo cellularization. Thus, our observations suggest
that Src64 regulates myosin activity either independently of Rok, or
through the activities of both Rok and other, functionally redundant,
MRLC regulators.
doi:10.1016/j.ydbio.2011.05.031
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Signaling and mechanics: Extracellular ATP regulates global
gastrulation movements by controlling epithelial contractility
Lance Davidson, Mike von Dassow, Sagar Joshi
University of Pittsburgh, Pittsburgh, PA, USA
Cell contractility is a major tissue shaping process during
epithelial morphogenesis. Embryonic cells are able to dynamically
remodel their cytoskeleton and induce cell shape change resulting
in changes in tissue architecture. Perfusing cell lysate over the
epithelial surface of developing embryos induces localized contrac-
tion. Chronic exposure to cell lysate produces severe developmental
defects, arresting blastopore closure and driving embryos to
exogastrulate. We have identified extracellular ATP as the ligand
responsible for both acute and chronic responses to cell lysate. We
present here the physical mechanics of inducible epithelial con-
tractility and the pathway that controls and modulates the
contractile response. This pathway offers an example of a robust
mechanotransduction pathway for regulating embryonic epithelial
mechanics that is analogous to physiological pathways that main-
tain epithelial contractility.
doi:10.1016/j.ydbio.2011.05.032
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The centrosome is themajormicrotubule organizing center (MTOC) of
the cell. However, MTOC function is often reassigned from an apically
positioned centrosome to the neighboring plasmamembrane in epithelial
cells. We are interested in understanding how centrosomes become
apically positioned andhow, or if, the apical positioning of the centrosome
is involved in the reassignment of MTOC function. In the development of
the C. elegans intestinal epithelium, centrosomes shift from an anterior or
posterior position following the final round of division to an orthogonal
position at the future apical surface. This repositioning occurs at a
developmental stage when cells are just beginning to polarize, and lack
hallmarks such as apical junctions. We find that, prior to centrosome
repositioning, polarityproteins suchasPAR-6andPAR-3accumulate in foci
at anterior or posterior membranes, and that these foci traffic with
centrosomes to the future apical surface. While PAR-6 is not required for
centrosome repositioning, PAR-3 appears to be required for this process;
maternal and zygotic depletion of PAR-3 results in centrosome positioning
defects. Microtubules are also required for centrosome repositioning as
treatment of embryos withmicrotubule depolymerizing drugs can inhibit
the initiation and progression of centrosomes to the future apical surface.
During normal repositioning, microtubule-nucleating proteins normally
found at the centrosome such as γ-tubulin and grip-1 become deposited
along the apical surface of intestinal cells, consistent with this surface
becoming anMTOC. Remarkably, live cell imaging suggests that the apical
γ-tubulin originates from the centrosome. In embryos lacking PAR-3,
where centrosomes fail to reposition apically, we see an aberrant
localization of γ-tubulin and grip-1. Together, these data suggest that
one function of centrosome repositioningmight be to hand-off nucleators
of microtubule assembly to the apical surface prior to polarization.We are
now trying to eliminate centrosomes in intestinal cells to determine if they
are essential for MTOC reassignment.
doi:10.1016/j.ydbio.2011.05.033
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